Retrovirus-mediated gene transfer in human primary T lymphocytes induces an activation- and transduction/selection-dependent TCR-B variable chain repertoire skewing of gene-modified cells.
In a clinical trial that we recently reported, a suicide gene transfer in human primary T cells required 12 days of ex vivo culture, including activation of peripheral blood mononuclear cells (PBMC) with CD3 monoclonal antibody (CD3 mAb), retrovirus-mediated transduction, and selection of gene-modified cells (GMC) by G418. The aim of the present study was to determine the impact of the initial T cell activation and of the transduction/selection on T cell receptor beta variable chain (TCRBV) repertoire of GMC by using the spectratyping method. The TCRBV repertoires of nontransduced, nonselected control (Co) cells and of GMC generated after an initial stimulation with CD3 mAb, CD3/CD28 beads, or allogeneic PBMC or Epstein-Barr virus-transformed B (B-EBV) cells were compared to the ones of their corresponding PBMC. The TCRBV repertoires were skewed in Co cells generated after CD3 mAb or after allogeneic stimulation, and even more so in their corresponding GMC, demonstrating that both culture-dependent and transduction/selection-dependent events led to TCRBV repertoire alterations. However, TCRBV repertoires were not altered, or to a lesser extent, in Co cells or GMC produced after CD3/CD28 bead activation, demonstrating a protective effect on both culture-dependent and transduction/selection-dependent repertoire alterations. Thus, we suggest to replace the initial CD3 mAb stimulation by CD3/CD28 beads for the production of clinical-grade GMC in the setting of future gene therapy trials.